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(54) Image forming apparatus and sheet feeding device

(57) A second side face opposes to a first face. A
first handle (2R) is provided on the first side face at a first
position and adapted to be used to lift an image forming
apparatus. A second handle (2L) is provided on the sec-
ond side face at a second position which is higher than

FIG.

the first position, and adapted to be used to lift the image
farming apparatus together with the first handle (2R). A
center of gravity (G) for the image forming apparatus is
located closer to the first side face than the second side
face.
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Description

BACKGROUND OF THE INVENTION

[0001] The presentinvention relates to an image form-
ing apparatus such as a printer, a facsimile, a copying
machine, and a sheet feeding device which is selectively
installed in the image forming apparatus as required.
[0002] Generally, the image forming apparatus is pro-
vided with handles for lifting it, at right and left sides (or
in front and back, the case is the same in the following
description) of the apparatus.

[0003] Japanese Design Registration No.1183592, for
example, discloses an image forming apparatus in which
such handles are provided at the same level.

[0004] Generally, a center of gravity for the image
forming apparatus is rarely positioned at the center in a
horizontal direction, but usually biased to the left or to
the right.

[0005] In the image forming apparatus, in which the
handles for lifting the apparatus are provided at the same
level, there is such a problem that in a case where two
persons, forexample, liftand carry the apparatus, alarger
weight is exerted on the person who handles the handle
at the side where the center of gravity is biased.

[0006] There is also the same problem described
above in the sheet feeding device which is adapted to be
attached to the image forming apparatus to feed a re-
cording medium thereto, and to store recording media.
[0007] Japanese Patent Publication No. 6-329270A
discloses an image forming apparatus or a sheet feeding
device, which is provided with a separating hook for feed-
ing an uppermost one of recording media stack in a main
body of the image forming apparatus.

[0008] In such an image forming apparatus or sheet
feeding device, as shown in Fig. 2A, the handle 2R’ at a
side where the separating hook 3 is provided and the
handle 2L’ at an opposite side thereto is provided at the
same level. Therefore, in a case where the center of grav-
ity G is biased toward the side where the separating hook
3 is provided, there is such probability that a bottom 1a
of the apparatus at the side where the separating hook
3 is provided may first strike an installation face FL, when
the apparatus is placed on the installation face FL.
[0009] Whenthe bottom 1a of the apparatus at the side
where the separating hook 3 is provided is first struck the
installation face FL as shown in Fig. 2B, this will enhance
such probability that recording media S stacked inside
the apparatus may rapidly move toward the separating
hook 3 due to a shock at the time of placing the apparatus
on the installation face FL, thereby colliding with the sep-
arating hook 3, and the separating hook 3 may be dam-
aged by the collision.

[0010] The separating hook 3 is provided for the pur-
pose of applying flexure to both corner parts of the up-
permost sheet of the recording medium S thereby to sep-
arate the uppermost sheet from lower sheets of the re-
cording media S, and so, accuracies of the separating
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hook 3 in shape and in position are important. Therefore,
in a case where the accuracies in its shape and position
become out of order, receiving the impact of the recording
media S, recording media S may not be properly sepa-
rated, and that the recording medium S may not be fed
to a proper position of the main body 1c of the image
forming apparatus.

SUMMARY OF THE INVENTION

[0011] It is therefore an object of the invention to pro-
vide an image forming apparatus and an optional sheet
feeding device in which weights to be exerted on the two
handles can be equalized.

[0012] It is also an object of the invention to provide
an image forming apparatus and an optional sheet feed-
ing device in which the separating hook is unlikely to be
damaged.

[0013] In order to attain the above described objects,
according to the invention, there is provided an image
forming apparatus comprising:

a first side face;

a second side face, opposing the first side face;

a first handle, provided on the first side face at a first
position and adapted to be used tolift the image form-
ing apparatus; and

a second handle, provided on the second side face
at a second position which is higher than the first
position, and adapted to be used to lift the image
forming apparatus together with the first handle,

wherein a center of gravity for the image forming appa-
ratus is located closer to the first side face than the sec-
ond side face.

[0014] According to the invention, there is also provid-
ed a sheet feeding device adapted to be attached to an
image forming apparatus to feed a recording medium
thereto, the sheet feeding device comprising:

a first side face;

a second side face, opposing the first side face;

a first handle, provided on the first side face at a first
position and adapted to be used to lift the sheet feed-
ing device; and

a second handle, provided on the second side face
at a second position which is higher than the first
position, and adapted to be used tollift the sheet feed-
ing device together with the first handle;

wherein a center of gravity for the sheet feeding device
is located closer to the first side face than the second
side face.

[0015] With the above configurations, when the appa-
ratus is lifted by handling the two handles, heights of the
two handles will be substantially the same, and the center
of gravity will move relatively toward the handle which is
provided at the higher position.
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[0016] As a result, the weights to be exerted on the
two handles can be equalized.

[0017] Theimage forming apparatus may further com-
prise:

a sheet feeding device, adapted to store recording
media which are to be fed to a main body of the
image forming apparatus;
a separating hook, provided in the sheet feeding de-
vice at a position closer to the first side face than the
second side face, and operable to separate one of
the recording media which is to be fed to the main
body.
[0018] The sheetfeeding device may further comprise:
a separating hook, provided in the sheet feeding de-
vice at a position closer to the first side face than the
second side face, and operable to separate one of
the recording media which is to be fed to a main body
of the image forming apparatus.

[0019] With the above configurations, when the appa-
ratus is placed on an installation face, the apparatus is
highly liable to strike the installation face from a bottom
thereof at the side of the handle which is provided at the
higher position, that is, at the opposite side to the side
where the separating hook is provided.

[0020] Therefore, such phenomenon that the sheets
of the recording media which are contained inside the
apparatus may rapidly move toward the separating hook
due to a shock at the time of placing the apparatus on
the installation face, thereby colliding with the separating
hook will be unlikely to happen. As a result, probability
that the separating hook may be damaged with the col-
lision will be advantageously decreased.

[0021] According to the invention, there is also provid-
ed an image forming apparatus comprising:

a first side face;

a second side face, opposing the first side face;
afirst handle, provided on the first side face at a first
position and adapted to be used to lift the image form-
ing apparatus;

a second handle, provided on the second side face
at a second position which is higher than the first
position, and adapted to be used to lift the image
forming apparatus together with the first handle; and
a separating hook provided at a position closer to
the first side face than the second side face, and
operable to separate one of the recording media
which is to be fed to a main body of the image forming
apparatus.

[0022] According to the invention, there is also provid-
ed a sheet feeding device adapted to be attached to an
image forming apparatus to feed a recording medium
thereto, the sheet feeding device comprising:
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a first side face; a second side face, opposing the
first side face;

a first handle, provided on the first side face at a first
position and adapted to be used to lift the sheet feed-
ing device;

a second handle, provided on the second side face
at a second position which is higher than the first
position, and adapted to be used to lift the sheet feed-
ing device together with the first handle; and

a separating hook provided at a position provided at
a position closer to the first side face than the second
side face, and operable to separate one of the re-
cording media which is to be fed to a main body of
the image forming apparatus.

[0023] With the above configurations, when the appa-
ratus is placed on the installation face, the apparatus is
highly liable to strike the installation face from the bottom
thereof at the side of the handle which is provided at the
higher position, that is, at the opposite side to the side
where the separating hook is provided regardless of the
position where the center of gravity for the apparatus is.
[0024] Therefore, such phenomenon that the sheets
of the recording media which are contained inside the
apparatus may rapidly move toward the separating hook
due to a shock at the time of placing the apparatus on
the installation face, thereby colliding with the separating
hook will be unlikely to happen regardless of the position
where the center of gravity for the apparatus is. As a
result, the probability that the separating hook may be
damaged with the collision will be advantageously de-
creased.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The above objects and advantages of the
present invention will become more apparent by describ-
ing in detail preferred exemplary embodiments thereof
with reference to the accompanying drawings, wherein:

Fig. 1A is a schematic front view of an image forming
apparatus according to a first embodiment of the in-
vention;

Fig. 1B is aschematic front view of the image forming
apparatus of Fig. 1A, showing a state that the appa-
ratus is inlined;

Fig. 2A is a is a schematic front view of an image
forming apparatus according to a related art;

Fig. 2B is a schematic front view of the image forming
apparatus of Fig. 2A, showing a state that the appa-
ratus is inlined;

Fig. 3A is a schematic front view of an image forming
apparatus according to a second embodiment of the
invention;

Fig. 3B is a schematic front view of the image forming
apparatus of Fig. 3A, showing a state that the appa-
ratus is inlined.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

(First Embodiment)

[0026] Embodiments of the invention will be described
below in detail with reference to the accompanying draw-
ings.

[0027] As shown in Fig. 1A, an image forming appa-

ratus 1 according to a first embodiment of the invention
has a center of gravity G which is biased to the right in a
horizontal direction. Handles 2R and 2L for lifting the ap-
paratus are respectively provided at the right and left side
of the apparatus.

[0028] In the apparatus of this type, provided that the
handles 2L, 2R’ are provided at the same level as shown
in Fig. 2A, in a case where two persons lift and carry the
apparatus with these handles, a larger weight will be ex-
erted on the person at the side where the center of gravity
G is biased, that is, the person who handles the right
handle 2R, in this case.

[0029] There is also the same problem described
above in the sheet feeding device OP which is adapted
to be attached to the image forming apparatus 1 to feed
a recording medium S thereto, and to store recording
media S.

[0030] Under the circumstances, in this embodiment,
the handle at the side where the center of gravity G is
biased, that is, the right handle 2R, in this case, is pro-
vided at a lower position than the other handle 2L, as
shown in Fig. 1A. In a case where the apparatus is the
sheet feeding device (for example, in a case where the
sheet feeding device denoted by a sign OP in Fig. 1A is
the sheet feeding device), the structure will be also the
same. In this case, the right and left handles are denoted
by 20R and 20L.

[0031] According to this structure, when the apparatus
1 is lifted by handling the two handles 2L, 2R, heights H
of the two handles 2R, 2L will be substantially the same,
as shown in Fig. 1B, and the center of gravity G will move
relatively toward the handle 2L which is provided at the
higher position.

[0032] As shown in Fig. 1A, provided that a distance
between the center of gravity G and the handle 2R in the
horizontal direction is L1, and a distance between the
center of gravity G and the handle 2L in the horizontal
directionis L2, the distance L2 has been apparently larger
than the distance L1 (L2 > L1) in a state before the ap-
paratus is lifted. However, when the two handles 2L, 2R
are positioned at the substantially same height H, as
shown in Fig. 1B, the position of the center of gravity G
will move relatively toward the higher handle 2L in the
horizontal direction, whereby the distance between the
center of gravity G and the handle 2R in the horizontal
direction becomes L1’ (> L1), and the distance between
the center of gravity G and the handle 2L becomes L2’
(< L2), so that the distance L1’ may become equal to the
distance L2’ (L1’ = L2).

[0033] As a result, the weights to be exerted on the
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two handles 2L, 2R will be equalized.

[0034] Specifically, as compared with the handle 2R
at the side where the separating hook 3 is provided, the
handle 2L at the opposite side is provided at the higher
position, as shown in Fig. 1A. Accordingly, when the ap-
paratus 1 is placed on the installation face FL, the appa-
ratus 1 will be highly liable to strike the installation face
FL from the bottom 1b of the apparatus at the side of the
handle 2L which is provided at the higher position, as
shown in Fig. 1B.

[0035] Therefore, such phenomenon that the sheets
of the recording media S which are contained inside the
apparatus 1 may rapidly move toward the separating
hook 3 due to a shock at the time of placing the apparatus
1 on the installation face FL, thereby colliding with the
separating hook 3 will be unlikely to happen. As a result,
the probability that the separating hook 3 may be dam-
aged with the collision will be decreased.

[0036] Inthedrawings, denoted by numeral4isapush-
up plate for pushing up the stacked sheets of the record-
ing media S toward the sheet feeding roller which is not
shown.

(Second Embodiment)

[0037] Next, asecond embodiment of the invention will
be described. Components similar to those in the first
embodiment will be designated by the same reference
numerals and repetitive explanations for those will be
omitted.

[0038] In the second embodiment, the handle 2R at
the side where the separating hook 3 is provided is pro-
vided at a lower level than the handle 2L at the opposite
side regardless of the center of gravity of the apparatus,
as shown in Fig. 3A.

[0039] According to this structure, it will be highly prob-
able that the apparatus 1 may strike the installation face
FL from the bottom 1b of the apparatus at the side of the
handle 2L which is provided at the higher position, that
is, the opposite side to the side where the separating
hook 3 is provided regardless of the position where the
center of gravity for the apparatus is.

[0040] Therefore, such phenomenon that the sheets
of the recording medium S which are contained inside
the apparatus 1 may rapidly move toward the separating
hook 3 due to a shock at the time of placing the apparatus
1 on the installation face FL, thereby colliding with the
separating hook 3 will be unlikely to happen regardless
of the position where the center of gravity for the appa-
ratus is. As a result, such probability that the separating
hook 3 may be damaged with the collision will be de-
creased.

[0041] Although the invention has been heretofore de-
scribed referring to the embodiments, the invention is not
limited to the above described embodiment, but various
modifications can be appropriately made within a scope
of the gist of the invention.
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1. Animage forming apparatus comprising:

a first side face;

a second side face, opposing the first side face;
a first handle, provided on the first side face at
a first position and adapted to be used to lift the
image forming apparatus; and

a second handle, provided on the second side
face at a second position which is higher than
the first position, and adapted to be used to lift
the image forming apparatus together with the
first handle,

wherein a center of gravity for the image forming
apparatus is located closer to the first side face than
the second side face.

2. Animage forming apparatus as set forth in claim 1
further comprising:

a sheet feeding device, adapted to store record-
ing media which are to be fed to a main body of
the image forming apparatus;

a separating hook, provided in the sheet feeding
device at a position closer to the first side face
than the second side face, and operable to sep-
arate one of the recording media which is to be
fed to the main body.

3. Asheet feeding device adapted to be attached to an
image forming apparatus to feed a recording medium
thereto, the sheet feeding device comprising:

a first side face;

a second side face, opposing the first side face;
a first handle, provided on the first side face at
a first position and adapted to be used to lift the
sheet feeding device; and

a second handle, provided on the second side
face at a second position which is higher than
the first position, and adapted to be used to lift
the sheet feeding device together with the first
handle;

wherein a center of gravity for the sheet feeding de-
vice is located closer to the first side face than the
second side face.

4. A sheetfeeding device as set forth in claim 3 further
comprising:

a separating hook, provided in the sheet feeding
device at a position closer to the first side face
than the second side face, and operable to sep-
arate one of the recording media which is to be
fed to a main body of the image forming appa-
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ratus.

5. Animage forming apparatus comprising:

a first side face;

a second side face, opposing the first side face;
a first handle, provided on the first side face at
a first position and adapted to be used to lift the
image forming apparatus;

a second handle, provided on the second side
face at a second position which is higher than
the first position, and adapted to be used to lift
the image forming apparatus together with the
first handle; and

a separating hook provided at a position closer
to the first side face than the second side face,
and operable to separate one of the recording
media which is to be fed to a main body of the
image forming apparatus.

6. A sheetfeeding device adapted to be attached to an
image forming apparatus to feed arecording medium
thereto, the sheet feeding device comprising:

a first side face;

a second side face, opposing the first side face;
a first handle, provided on the first side face at
a first position and adapted to be used to lift the
sheet feeding device;

a second handle, provided on the second side
face at a second position which is higher than
the first position, and adapted to be used to lift
the sheet feeding device together with the first
handle; and

a separating hook provided at a position provid-
ed at a position closer to the first side face than
the second side face, and operable to separate
one of the recording media which is to be fed to
a main body of the image forming apparatus.
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